Abstract-At this time the need for the design of a product is increased. Mattress is a necessity for every individual to rest. Preliminary studies of the function of the mattress stated that the use of the existing mattress found complaints (too large 72%, less attractive 40%, 80% less flexible, less comfortable 40%). Therefore, multifunctional mattress is needed. The purpose of this study is to propose a multifunctional design for a mattress. TRIZ method is used to determine the inventive principles of each attribute and QFD method is used to determine the design parameters of the mattress. Functions that can be developed from a mattress are that it can be folded, it can be a sofa / seating, into the table, flexible /easily removable and as the ironing board. The results of this study shows that the multifunctional mattress design was satisfied the customer feeling and emotion.
I. INTRODUCTION
t this time the need for the design of a product is increased. Mattress is a necessity for every individual to rest. Preliminary studies of the function of the mattress stating that the use of the existing mattress found complaints (too large 72%, less attractive 40%, 80% less flexible, less comfortable 40%). Therefore, multifunctional mattress is needed.
The method which are used in this study are TRIZ and QFD. TRIZ is a problem solving method based on logic and data, not intuition, which accelerates the ability to solve problems creatively. QFD is an attempt by the company in designing and developing products or services in accordance with the voice of customer and combined with the voice of the engineer who is a reflection of the company's technical capabilities to meet the customer requirement.
TRIZ method is used to determine the inventive principles of each attribute and QFD method is used to determine the design parameters of the mattress. The purpose of this study is to propose a multifunctional design for a mattress.
II. RESEARCH METHOD

A. Survey
Paper based survey was conducted in this study to identify customer criteria of multifunctional mattress design. Questionnaires were distributed to students boarding in Yogyakarta, which is in the area around the campus which totaled 50. This questionnaire is to identify customer requirement of the mattress, determine the design of the mattress according to customer requirement and validation of the design of the mattress.
B. Application of TRIZ
TRIZ is a problem solving method based on logic and data, not intuition that accelerates the ability to solve problems creatively [1] [2] . The procedure for applying TRIZ are first, select technical problem; second, formulate a physiscal contradiction; third, formulate an ideal solution; fourth, find resources for the solution, making use of the capabilities of TRIZ; fifth, determine "strength" of the solution and choose the best one; sixth, predict the development of the system considered within; seven, analyze the problem and the solution process in order to prevent similar problems [2] [3] [7] . TRIZ is used to solve the existing problems in the design of this multifunctional mattress.
C. Application of QFD
QFD is an attempt by the company in designing and developing products or services in according voice of customer and combined with the voice of the engineer who is a reflection of the company's technical capabilities to meet the customer's wishes [4] [5] [6] . There are four stages in using QFD, first phase of product planning (house of quality), the second stage of the planning component (part deployment), the third stage of the planning process (process deployment), the fourth stage of the planning of production (manufacturing / production planning) [6] [8] . HOQ was used for make the design parameters of the multifunctional mattress.
D. Development of The Virtual and Real Prototype
The objective of the development virtual prototyping is to validate physical design parameters of multifunctional mattress which satisfies user's needs. This study was done by showing the virtual design multifunctional mattress rated by users. A qualitative assessment was conducted by questionnaire to validate the virtual prototyping
E. Statistical Analysis
The analytical methods used in this research are TRIZ and QFD. TRIZ method is used to analyze about what needs to be done on the multifunctional mattress based on customer requirements. While QFD analyzes on the design parameters to be used in the design of this multifunctional mattress. Analysis of the homogeneity use Stuart-Maxwell test of marginal homogeneity [10] . Final analysis of the differences between the proposed product and the product that already exists used Wilcoxon test [10] . 2) Worsening Feature (14) 13, 17, 35 Multifunctional design of mattress has a size of 2m x 1m x 8cm adapted to the target of processing data using QFD. Materials used framework is ¼ inch iron pipe welded and connected with the joint so that it can be make some form. The foam which is used is the super foam that is not easily deflated and on the ironing board foam heat resistant up to 100 0 C so it is not easy to melt when used as an ironing board.
III. RESULT AND DISCUSSION
A. Customer Requirements
3) Matrix of Contradictions
C. Result of QFD 1) House of Quality
D. Result of Validation 1) Homogeneity Test
Validate of multifunctional mattress test by Stuart Maxwell test of Marginal homogeneity. The hypotheses were developed as follows: H0: There is no significant difference between the consumer criteria and mattress design H1: There is a significant difference between the consumer criteria and mattress design Table XII shows that Asymp column. Sig. (2-tailed) the existing number, all were above 0.05, which means that the proposed design is suitable to the customer requirements of multifunction mattress.
2) Sign Test
Wilcoxon signed-rank test was used to compare the selected design of multifunctional mattress and the common mattress. 
V. RECOMENDATIONS
The future research should investigate more deeply any function that can be developed on a multifunctional mattress and add economic analysis of the multifunctional mattress.
